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cDNA cloning[] sequence analysis and tissue expression of a prophenoloxidase 


gene in Helicoverpa armigera 
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Abstract[] The cDNA of Helicoverpa armigera prophenoloxidasd] PPO[] was cloned by means of RT-PCR and 
RACE. The cDNA was 2 405 bp in length and contained an open reading framd] ORFO of 2 097 bp which 
encoded 698 amino acid residues. The deduced amino acid sequence showed a high identity to the reported 


sequence of PPO2 from other insects and shared the 


typical structural features of PPO from other insects. The 


results of RT-PCR showed that PPO mRNA was expressed in integument[ haemocyte and midgut of H. armigera . 
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GATTCCACTTCACAGTTTCTGTGAAGTGAGTTATTTTTTATTCCTTTTGAATAAAATTAATTTTAGTAAAATGGCCGA 78 
MAD 3 
CGAAGAACAAATCCGTCAAATCATCGAAAGTTTCAAGTTGCTGTTCGATCGGCCAAACGAACCTTTGATTACTCCTAA 156 
E EQN IRQ IiIESFKLLFEFDRPNEPLITPK 29 
GGGTGACAAAAAAGCTCTGTTTCAGCTCACCGAAAAGCTTGTGCCTCCGGAGTATTCAAACAATGGCGTGGAATTAAA 234 
GDKKALFOQOLTEKLVPPEYSNNGONVELOyN 55 
CGACCGTTTTGGTGATGACGCCACTGAAAGGAT TCCGCTGAAGACCCTGGACAGATACCCTCAGTTCACCGTCGCGTC 312 
DROFGDDATERIPLKTLODRYPQFTVAS 81 
GCAACTGCCTGCCGATGCCGACTTCTCGCTGTTCCTTCCGAAACACCAGGAGATGGCCACTGAGGTCATCGACGCTCT 390 
QLPAOD AOD F S$ LF LP K HQEM ATE Y D AL 107 
TTTGGGTGTTCCTGAAAATCAGTTGCAAGACTTTCTGTCAACCTGTGTGTTTGCCAGAGGCAACCTGAACCCACAGCT 468 
LG VYPENQLQODF LS TC VY FAR GNLNP QL 133 
GTTCAACTACTGTTACTCAGTAGCATTGATGCATCGTAAGGACACCAAGAATGTGCCCATACAGAATTTTGCTGAGAC 546 
FN YC Y S V ALM HR XK OD TKN VY POI QN F AE T 159 
TT TCCCTTCAAAGTTCATGGACTCGCAAGTTTTCCAACAAGCTCGTGAGACAGCAGCTGTCATCCCCCAAAATGTGCC 624 
FPS K F MDS @V F QQ AR ETA AV IP QN V P 185 
ACGTACACCAATTATCATCCCAAGAGACTACACTGCTACTGATTTGGAAGAAGAACATCGTCTGGCCTATTTCCGTGA 702 
RT P IId1IPRODY TAT ODL EE EF HR L AY FRE 211 
AGATATTGGCGTTAACTTGCATCACTGGCATTGGCATCTTGTATATCCGTTCACTGCATCCCAGAGAGCTATCGTTGC 780 
DIG VN LH H WHY H LV YPFTASQ®ARAITVA 237 
TAAAGATCGTAGAGGCGAGCTGTTCTTCTACATGCATCAACAACTTATTGCTCGCTACAACGGTGAGCGCCTCAACAA 858 
K DR RG ELF F Y M H aA LIARYNGERLNN 263 
CTCACTTAAGAGAGTGAAGAAGTTCAGCAACTGGAGGGAACCAATCCCTGAGGCCTACTTCCCCAAGCTGGACAGTCT 936 
S LK R V K K FS N WR EP IP EA ¥Y F PK LOS L 289 
TACATCATCCCGCGGCTGGCCCCCACGGCAAGCCAACATGCAGTGGCAGGACTTGAACCG TCCCGTTGACGGACTTAA 1014 
TSS RGWPPRQANMQWQODLNRPVODG LN 315 
CGTCACCATTAACGACATGGAAAGATGGAGGAGAAACATTGAGGAAGCCATCTCTACCGGCACAGTGACTAACGCGGA_ 1092 
VT IN DM ERWRRN IE EA IS TG TV TNA OD 341 
CGGCACGACCAGTCCTCTCGACATCGACATTCTGGGCAACATGCTGGAGGCCAGCATCCTGTCTCCCAACAGGGAGCT 1170 
G TTS PLDIODI LGN M LE AS I LS PON REL 367 
CTACGGCAGCATACACAACAACGGGCACAGCTTCTCTGCCTACATACATGACCCTACTCACCGCTATCTGGAAAGCTT 1248 
YG SI H NNG H S F SAYIHDPTHRYLESF 393 
CGGTGTTATTGCTGACGAGGCAACAACCATGCGTGATCCGTTCTTCTTCCGCTGGCACGCGTGGATCGATGACATCTG 1326 
G Y T ADEATTMRDPFFFRY¥Y H Aw IDDIC 419 
CCAGAAGCACAAGGAGTCTTCCTATGTACGCCCCTACACTCGCTCTGAGCTCGAGAACCCCGGCGTGTCAGTGACATC 1 404 
QKHKESSYVRPYTRSELENPGVSVTS 445 
GGTATCAGTGGAGACACAAGGCGGCCAGCCCAACACCTTGAACACTTTCTGGATGTCCAGTGACGTGGACCTATCTCG 1 482 
VS VETQ66QPNTLNTF WMS SDV DLS R 471 
TGGCTTGGACTTCTCCGACCGTGGCCCCGTATACGCCCGCTTCACTCATCTTAACAACCGACCTTTCCGTTATGTCAT 1560 
G LDF S DRGP V Y ARF TH OLN N RP FRY VI 497 
TAACGTTAACAACACTGGTA TGGCCCGCCGCACCACTGTTCGTATCTTCATCGCGCCCAAGTTTGACGAACGTAACTT 1 638 
NV NN TGMARRTTV RIF IAP K FODDER NOL 523 
AGCCTGGGCCCTCTCCGATCACCGCAAGATGTTCATTGAGATGGACAGATTCGTGGTACCAT TAAACGCCGGCCAGAA 1716 
A WA LS DH RK M F IEM OD RF VY VPLNAG QN 549 
CACCATCACACGTT TATCAACGGAGTCT TCCGTGACGATTCCGTTCGAACAGACGTTCCGTGACCTCTCTGTTCAGAG 1794 
T I TROLS TES S V TIP FEQTF RODLS V QS 575 
CAACGACCCTCGCCGCCCCAACTTGGCCGAGTTCAACTTCTGCGGTTGCGGCTGGCCCCAGCACATGT TGGTCCCCAA 1872 
N DP RRP N LA EF N FC GCG WP QHM LV P K 601 
GGGTACTGAGGCGGGCGCCGCCTACCAGTTGTTCGTTATGCTT TCGAACTACGATCT TGACAGCGTGGAACAACCTGA 1950 
G T E AG AA YQLFVM LS N ¥ DLODS VE QP D 627 
CGGCTCACAGTTGAGCTGCGTCGAAGCTTCCAGTTTCTGCGGTCTGAAGGACAGAAAGTACCCTGACCGTCGCGCTAT 2 028 
GS QLS CVEAS S FC GLK DR K ¥ P DR RA M 653 
GGGCTTCCCCTTCGACAGGCCTTCAAGCACAGCCACTAACATTGAAGATTTCATCCTGCCCAACATGGGACTTCAAGA 2 160 
GFPFEDRPSSTATNIEDFILPNMGLQOD 679 
CATCACCATCAGGCTGTCAAACACGACTGAGCCAAACCCAAGGAACCCAAGAACCAACTAAGGAACGATAATTATTAA 2184 
IT I RLS NT TEP NP RN PR TN * 698 
CTAATTGGCAACTT ACAAAAGGAAAATGAATTAATATAGGTAGAAATAGCATTAAAAAATTAAAAGGCTGATATTTAA 2 262 
GTTGATAGAGCTAAGTGTAAATACTGTACATAAAATTAGGAAATAATTTCTGTTAATT TAAGACCCGTTTACTAGTIT 2340 
TATTTATAAGATTACATAAAATATATCCATAGCGAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 2 405 
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Fig. 1 cDNA sequence and deduced amino sequence of PPO in Helicoverpa armigera 
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Arrow showed a possible cleavage site for proteolytic activation of the enzyme. Two copper bidding sites were underlined. Six conserved histidine residues were boxed. 
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Fig. 2 Tissue specific expression of PPO transcript in three 





tissues of 5th instar larvae of Helicoverpa armigera 
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